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[I ft] [OBJECT] 

#^^GDS#Jfi7A-5 — ^-M-t Tne ob J ect of this invention to provide a novel 

*b«*-sbyh*ih£ n T y--B«r welding aluminum wire with very few generation 

*!"?22£sJ£5t* °< when ,he surfaCB layer °< an 
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aluminum material is hard-faced. 



[SUMMARY OF THE INVENTION] 

This invention is the aluminum wire 1 for 
welding which welds to the surface layer of an 
aluminum material to form an ally and to 
reinforce its surface, in which the filler 3 which 
componds the flux 5 which consists of the 
componebt ratios of sodium 5-10%, potassium 
40-45%, oxygen 5% or less, sulfur 5% or less, 
5-10% of fluorines, and chlorine 35-40%, in the 
range of 0.1 - 8 wt% is formed in the metallic 
powder 4 which forms a metallic compound with 
an aluminum by melting. This filler 3 is filled 
and housed in an aluminum tube 2. 




2- 7,Uiii^Af*-7" 
3- 



[CLAIMS] 



[f»#JSi] 



[CLAIM 1] 

An aluminum wire for welding which welds to 
the surface layer of an aluminum material to 
form an alloy and reinforce its surface, in which 
the filler which mixes the flux which consists of 
the component ratios of sodium 5-10%, 
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potassium 40-45%, an oxygen 5% or less, a 
sulfur 5% or less, 5-10% of fluorines, and 35- 
40% of chlorines, in the range of 0.1 - 8 wt% is 
formed in the metallic powder which forms a 
metallic compound with an aluminum by 
melting. 

The aluminum tube is filled with this filler. 



[CLAIM 2] 

A aluminum wire for welding of the Claim 1, in 
which make an above metallic powder be the 
mother particle. 

It was made to adhere to the surroundings of 
this mother particle, performing an above flux as 
a child particle, and the microencapsulation was 
carried out to it. 

[DETAILED DESCRIPTION OF INVENTION] 



[0 0 0 1] 



[0001] 



[0 0 0 2] 



[INDUSTRIAL APPLICATION] 

This invention relates to improvement of the 
aluminum wire for welding for alloying and 
reinforcing the surface welded to the surface 
layer of an aluminum material. 



[0002] 
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[PRIOR ART] 

Conventionally, the method of carrying out the 
hardening buildup welding of the melt material 
which becomes the surface layer part from an 
aluminum containing alloy by inert gas arc 
weldings, such as the TIG welding and a MIG 
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welding, as the reinforcement method of an 
aluminum material surface layer part is known. 

Inert gas arc weldings, such as this TIG 
welding and a MIG welding, are the methods of 
welding and alloying melt materials, such as a 
welding rod or a welding wire, shielding the 
melting part by the inert gas and being made 
not to cause oxidation etc., in case it welds as 
well-known. 

Since a ductility, strength, the air resistance, 
the corrosion resistance, etc. are distantly 
excellent compared with the other arc welding 
or gas welding, it is the most general as the 
reinforcement method of an aluminum material 
surface layer part. 
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[0003] 

Moreover, recently increasing the added value 
by alloying is tried as the welding method of this 
aluminum material surface layer part in 
particular. 

For example, in this TIG welding method, the 
component of a filler rod is changed freely. 

Moreover, by one MIG welding method, the 
welding wire which consists of the some metal 
called so-called metal cored wire covered with 
copper etc. to the surroundings of an aluminum 
core wire is used. 

The welding part is alloyed. 



[0 0 0 4] 
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[PROBLEM ADDRESSED] 

By the way, in the TIG welding method, a free 
component is obtained by changing the 
component of a filler rod freely. 

However, as is well-known, the TIG welding 
method has bad workability. Moreover 
production of the alloyed filler rod has the fault 
that cost becomes high. 

On the other hand, in the case of a MIG 
welding, since it is difficult in order to make an 
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alloy into the shape of a wire although 
workability is good, there is a fault with small 
freedom to alter the case where he wants to 
alter into components except for this, and its 
component ratio. 

Therefore, make a tube-like aluminum be an 
outer layer as a welding wire for MIG weldings. 

The welding wire which increased the 
freedom of a component is proposed by making 
it filled with a metallic powder in the inside. 

However, in the welding wire of such 
structure, since air will exist between internal 
powders, when welding, this air may enter into 
the melting overlay circles, and a lot of 
blowholes may occur. 

There was a fault that an overlay part became 
brittle by this. 



[0 0 0 5] 
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[0005] 

Then, this invention is thought out in order to 
solve this problem effectively. 

The purpose of the invention is to provide the 
novel welding aluminum wire with very few 
generation of a blowhole, when the surface 
layer of an aluminum material is hard-faced. 



[0 0 0 6] 
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mMznm-fztctfxD^m [SOLUTION OF THE INVENTION] 

-hiHIiH^fifi&^SfcftiijS - ln 0l "d er to solve tne above problem, in the first 

W^^li7;i'^ l )Afttl^ invention, the aluminum wire for welding which 

1 -kin -r " jz-^nsts.^A.^I. welds to the surface layer of an aluminum 

jJt^?J?Ji\+Z S2mJ material t0 form an all °y and reinforce the 

it \^X&i\LTttft(Ommmj sur f ace , in which the filler which mixes the flux 

/l-^ !7-f -f — djoVT* wn j cn consists of the component ratios of 

ioTT/i-^-^^Ifl:^ sodium 5-10%, potassium 40-45%, an oxygen 
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5% or less, a sulfur 5% or less, 5-10% of 
fluorines, and 35-40% of chlorines, in the range 
of 0.1-8 wt% is formed in the metallic powder 
which forms a metallic compound with an 
aluminum by melting. 

The aluminum tube is filled with this filler. 

Moreover, second invention make an above 
metallic powder the mother particle. 

It is made to adhere to the surroundings of 
this mother particle, performing an above flux as 
a child particle, and a microencapsulation is 
carried out to it. 



[0 0 0 7] 



[0007] 

X ffl Hereafter, supplementary description is carried 
out about this invention. 
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[0008] 

The flux used for this invention is mixed in the 
form of the compound of KCI and NaF. O and S 
must not be in this numerical value as 
impurities. 

This KCI and NaF both are generally used as 
a flux for casting of Al. 

The role improves the wetness of the oxide film 
(AI203) formed by the surface of the aluminum 
alloy used as a hardfacing. 
Surface tension is lowered. 

Generation of a blowhole is reduced by 
making the release of gas easy. 

Moreover, these effect other than KCI and 
NaF with the same similar also of NaCI and KF 
etc. is demonstrated. 



[0009] 

Moreover, the amount of mixing of this flux has 
the preferable range of 0.1 - 8 wt% to a metallic 
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powder. 

An effect does not appear in 0.1 wt% or less. 
It is because an arc stability is lost and welding 
becomes difficult in 8 wt% or more. 

Moreover, the metallic powder by which filling 
accommodation are carried out does not need 
to use a new thing in particular into a tube. What 
is used conventionally is applicable as it is. 

For example, since it needs to do the role 
which crystallizes to Al matrix of an aluminum 
material as an intermetallic compound, and 
forms the alloying layer with very high hardness 
on it by melting, this metallic powder is fine 
anything, if an intermetallic compound is formed 
between Al by melting. Each metallic elements, 
such as Cu, Ni, Mn, Fe, Ti, V, Cr, Zr, Nb, Mo, Hf, 
and Ta, are mentioned as an example. 
Moreover, it does not necessarily need to be 
these metal simple substance. It supplies in the 
form of an intermetallic compound, and by 
melting, it may react with Al and the Al based 
intermetallic compound of may be formed. 

Moreover, it is not limited in particular as a 
particle size of this metallic powder. 

However, the outer diameter of the aluminum 
tube used in a usual MU3 welding is about 1.2- 
2.4 mm. Moreover, if packing density is high, an 
air space will decrease. As for above etc. to the 
particle size, it is preferable to set up as small 
as possible. 

On the other hand, it needs to set up further 
small from making it adhere to the surroundings 
of a metallic powder, performing this as a child 
particle, in order to carry out uniform dispersion 
of the flux. 
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Moreover, this invention has been the problem 
with a common blowhole to welding using the 
metallic powder. 

It can apply also to these. 

The powder supplied in order to obtain a 
hardfacing by PPW (Prazma-Powder — 
Weldeing) as an example is dissolved with a 
plasma. 

An overlay is performed. 

However, the blowhole which has 
conventionally been the problem can be 
reduced by using a flux for the surface at this 
time. 

In a laser welding, the thermal spraying of the 
metallic powder is carried out first, and an alloy 
layer is obtained by melting the surface by the 
laser after that. 

However, the problem with a large blowhole 
occurs also at this time. 

Also in this case a blowhole can be reduced 
by mixing a flux with a powder. 



Zttfx$Z> 0 
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[EFFECT] 

According to first invention, when the flux by 
which filling accommodation are carried out into 
an aluminum tube with a metallic powder carries 
out a welding overlay, Will improve the wetness 
of the oxide film (AI203) formed on the surface 
of the aluminum alloy, and the surface tension 
of the melting part will be lowered. 

Therefore, even when gas mixes in the 
melting circles, surface tension pulls, and will be 
and the release of this will be easily carried out 
from things. 

In a welding overlay part, generation of a 
blowhole is reduced sharply. 

Moreover in second invention Make a metallic 
powder into the mother particle, and in order to 
make it adhere to the surroundings, performing 
a flux as a child particle, a flux will be uniformly 
dispersed in an aluminum tube. 
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[Example] 

Hereafter, one Example of this invention is 
explained, referring an accompanying drawing. 

[0013] 

Figure 1 shows one Example of the aluminum 
wire for welding based on this invention. 

This aluminum wire for welding 1 carries out 
the filling accommodation of the filler 3 which 
consists of a metallic powder and a flux in the 
aluminum tube 2 whose outer diameter is about 
1 .2-2.4 mm so that it may illustrate. 

The component of this metallic powder and a 
flux can be easily obtained by the 
manufacturing method of the conventional 
welding wire containing a metallic powder using 
what was mentioned the above. 

Moreover, Figure 2 shows the other Example 
of the aluminum wire for welding based on this 
invention. 

Make a metallic powder be the mother 
particle 4. 

The microcapsule powder 6 adhered a flux as 
the child particle 5 is used as a filler 3 to the 
surroundings. 

This microcapsule powder 6 can also be 
easily obtained by the manufacturing methods 
of the conventional common knowledge, such 
as an electrostatic adherence method and a 
mechanical shock method. 



[0014] 
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[0014] 

(Example 1) The filler which mixes the flux 
which respectively mixed KCI and NaF 
containing 5 % or less of impurities, such as O 
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and S, at a ratio of 8:1, at a ratio of 8 wt% into 
the metallic powder which consists of Cu, Ni, 
Mn, and Cr is formed. After carrying out the 
filling accommodation of this filler into an 
aluminum tube with a thickness of about 0.5 
mm, and forming the aluminum wire for welding, 
the automatic buildup welding was performed 
this aluminum wire for welding among the 
aluminum based material surface layer part 
using the MIG welding machine. 



[0 0 15] 
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[0015] 

(Example 2) The filling accommodation of the 
filler which mixes the flux which consists of KCI 
containing 5 % or less of impurities, such as O 
and S, at a ratio of 1 wt% into the metallic 
powder which consists of Cu, Ni, Mn, and Cr are 
carried out, and the aluminum wire for welding 
is formed. The automatic buildup welding was 
performed this among the aluminum based 
material surface layer part like Example 1 using 
the MIG welding machine. 



[0 0 16] 
[0 0 17] 



[0016] 

(Comparative Example) The aluminum wire 
for welding of only a metallic powder and an 
aluminum tube which is not mixing a flux is 
used. The automatic buildup welding was 
performed this among the aluminum based 
material surface layer part like the above 
Example using the MIG welding machine. 



[0017] 

Consequently, in Comparative Example, Figure 
3 also understands clearly that many very large 
blowholes are generating with a small blowhole 
at a welding overlay part. 

On the other hand clearly from Figure 4, in 
Examples 1 and 2 specified to this invention, 
the small blowhole of the level which hardly 
influences characteristics, such as hardness, 



01/03/12 



11/15 



(C) DERWENT 



JP6-304780-A 



DERWENT 
* 

THOMSON SCIENTIFIC 



[0 0 18] 



only generated wear resistance. 

It shows that the large blowhole like 
Comparative Example is not generated at all. 
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[EFFECT OF THE INVENTION] 

In short according to this invention, Since 
generation of a blowhole can be sharply 
reduced when carrying out the hardfacing of the 
surface layer of an aluminum material, the 
excellent effect that a very reliable hardfacing 
can be attained etc. is demonstrated. 



[BRIEF EXPLANATION OF DRAWINGS] 



[Ell] [FIGURE 1] 

^Mffl : %:^~$~ifcj\£\ ' s tne expansion perspective diagram showing 
$E0"Cfc 5 0 one Example °f tn ' s invention. 
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[FIGURE 2] 

It is the outline showing 
powder of this invention. 



the microcapsule 



[FIGURE 3] 

It is the microscope picture in which the buildup 
welding part of Comparative Example is cut and 
the organization structure is shown. 

[FIGURE 4] 

It is the microscope picture in which the buildup 
welding part of an Example is cut and the 
organization structure is shown. 
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[EXPLANATION OF DRAWING] 

1 Aluminium Wire for Welding 

2 Aluminium Tube 
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3 Filler 

4 Mother Particle (Metallic powder) 

5 Child Particle (Flux) 

6 Microcapsule Powder 
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[FIGURE 1] 




2- 7iW:i>Af.-7" 



[Hl2] 



[FIGURE 2] 
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[FIGURE 3] 
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[04] [FIGURE 4] 
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